seminates in the body and may cause a meningo-
encephalitis. The immune response includes the pro-
duction of an antibody which cross-reacts at low
temperatures with a human red cell antigen, and is
responsible in some cases for acute haemolysis.

Chlamydial infections

The chlamydiae are a group of spherical micro-
organisms intermediate in size between the larger
viruses and bacteria. They are obligatory intracellular
parasites, but otherwise resemble bacteria far more
closely than viruses. The vegetative form multiplies
by binary fission, and infection is spread by a smaller
compact spore-like form (elementary body) which
can survive, but not divide, extracellularly.

These organisms are enzootic in certain birds, in-
cluding the psittacines (parrot family), and also
cause infections in sheep, goats and cattle. In man,
they are responsible for the sexually transmitted dis-
ease lymphogranuloma inguinale, for eye infections,
the most important being trachoma, and for pul-
monary infection (ornithosis) which results from in-
halation of the organism. The initial reaction to
chlamydial infection is granulomatous, with accum-
ulation of macrophages and lymphoid cells, necrosis,
formation of granulation tissue and scarring. In lym-
phogranuloma inguinale a small ulcerating primary
lesion develops in the genitalia, but the draining
lymph nodes become grossly involved and prolonged
suppuration and extensive scarring result. Similar
lesions occur extragenitally in cat-scratch disease,
but the causal agent is uncertain.

Both antibodies and cell-mediated immunity de-
velop in chlamydial infections, the latter probably
being the more important in the elimination of the
infection. These diseases are considered more fully in
the appropriate systematic chapters.

Yeasts and fungi (Eumycetes)

Yeasts and fungi are primitive eukaryotic
micro-organisms which are now usually classi-
fied as neither plant nor animal. They are
mainly saprophytic and make an important
contribution to the breakdown of dead animal
and plant tissues. Only a few of the very many
known species are pathogenic to man, and with
some exceptions the lesions are superficial and
not serious. Good examples of such infection
are athlete's foot and thrush (candidiasis).
However, in drug addicts, severely ill patients,
and particularly in those with T-cell deficiency
or on immunosuppressive therapy, some of the
fungi can cause more extensive or even systemic
infections.
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Fungi grow typically as filamentous branch-
ing hyphae which form an interlacing myce-
lium; they produce spores, commonly on pro-
jecting (aerial) hyphae. Yeasts consist of simple
spherical or ovoid cells which multiply by
budding, but the distinction from fungi is not
sharp, for the so-called dimorphic fungi can
assume the form of either hyphae or yeasts,
depending on the environmental conditions.

In general, superficial infections with yeasts
or fungi promote a mild inflammatory reac-
tion. The reactions to deeper and more ex-
tensive infections vary considerably depending
on the nature of the parasite and the host re-
sponses: they include necrosis, abscess forma-
tion, granulation tissue, and aggregation of
macrophages, lymphocytes and plasma cells. In
some instances, an epithelioid and giant-cell
reaction results in appearances similar to those
of tuberculosis, and various hypersensitivity
reactions may contribute to the pathological
changes. Host defence appears to be mediated
largely by cell-mediated immunity.

In superficial infections, diagnosis can often
be made from the appearance of the lesion,
supported by microscopy of skin or mucosal
scrapings, but cultivation on suitable media is
sometimes necessary.

Some examples of yeast and fungal infections
are described briefly below.

Candidiasis. Candida albicans is normally present
in the mouth and intestine, and on the surface of
moist areas of the skin. Superficial invasion and pro-
liferation results in white patches (thrush) consisting
of yeast forms and elongated cells (pseudohyphae),
with mild inflammation of the affected tissue. It
occurs in the vagina, particularly in pregnancy, and
in the mouth, particularly in infants and in patients
on oral antibiotic therapy. More extensive local and
systemic infections occur in debilitated, im-
munodeficient or immunosuppressed patients.
Muco-cutaneous candidiasis, affecting principally the
face, scalp and mouth, is a chronic and extremely
disfiguring condition when it affects children with
various grades of T-cell deficiency. In some cases,
administration of transfer factor (p. 131) has been
followed by remarkable and sometimes prolonged
remission. Oesophageal thrush (Fig. 19.18, p. 599) is
a common finding at necropsy in subjects who have
died following a chronic debilitating disease.

Systemic candidiasis is rare; the lesions consist of
multiple small abscesses, resembling those of pyae-
mia, and are usually most numerous in the kid-
neys.

Aspergillosis. The spores of various species of